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SULFUR IN THE PRODUCTS OF COMEUSTION oF FumLsL/ 
By L. R. Burdick?/ and J. F. Barkley3/ 


When fuels containing sulfur are burned much of the sulfur usually 
goes into the gaseous products of combustion as sulfur dioxide (S05). 
Some sulfur trioxide (SO0z) is also produced. In the case of coal (1) 4/ or 
ccke, part of the sulfur’ will be found in the refuse and in the solids 
carried with the gases. Sulfur unites readily with oxygen and moisture 
to form corrosive acids and is therefore a votential source of destruction. 
For example, 1 ton of coal analyzing 2-1/2 percent sulfur would contain 
) pounds, Assuming that, upon burning, 90 percent would form as sulfur 
dioxide in the gases, 45 pounds could and probably does eventually form 
about 138 pounds or more than 9 gallons of concentrated sulfuric acid or. 
its equivalent in diluted form. Sulfur in the air of cities is considered 
the source of much damage. Since it usually comes chiefly from the burn- 
ing of fuels, questions have arisen as to the resulting distribution of 
sulfur in fuels when burned; as to the part that remains in the refuse: 
the part that lodges in the fuel-burning eee and the part that goes 


into the atmosphere, 


This paper is a review of published information on these questions. 
REVIEW OF INVESTIGATION 


Field Work 


Benner (2) gives the distribution of: the sulfur as noted by ‘Bailey. 
He reports 53.0 to 55.0 percent passing out as sulfur gases, 39.6 to 42.3 
percent absorbed in soot and mainly escaping, and 4.8 to 5. \ percent left 
Sehind in the cinder, He also has reported the percentage of sulfur found 


in soot from various sources: 


l/ The Bureau of Mines will welcome reprinting of this paper, provided the 


following footnote acknowledgment is used: "Reprinted from Bureau of 
Mines Information Circular 7065." 
2/ L. R. Burdick, associate engineer, Fuel Economy Service, Bureau of Mines, 
Dy Oe Be Barkley, supervising engineer, Fuel Economy Service, Bureau of 


Mines, 
4/ Figures in parentheses refer to items in the bibliography at the end of 


this paper, 
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| Sulfur, percent 
35 feet from base of dining-room chimney .. Shs 


AG top .0r doi ver (chimney: s.dsc0stwdeee acs i 2 Bu 
Kitenen chimney ..rvcccccecsecs aed. ettens aoa. onace see 330 
Dinine-Toom: ciinney Sues scetenees.s Sea o 346 
OCOMOUIVE s.casueedeebeceaue rales eee 1.44 

DOs: “bene eee ocn ieee Se ales a heer ! 3 ty 
LOCOMOt1 Ve-“CRANG! wiccaxidwesandsoesaseesuaie:”| 1.68 

Do. ssemeasesns sreibae tones 3.54 


Browning 


Browning (3) has reported data from tests of comnestic boilers turiz 
coke and anthracite fuels. Apart of the solid material emitted froz tr 
chimneys was collected and analyzed. With both fuels the sulfur conien, 
expressed as S03; was 5 percent. | 


Cohen and Ruston 


Cohen and Ruston (4) have reported the resulting sulfur distributic: 
found by Cohen and hefford from coals burning on a domestic grate as folie 


rercen 


11.5 


As sulfur gases wecccecves 
In soot and escaping ..... 
Lett an Cinder socudawrae 12 


soot from fire-grate chimney . 
Soot from boiler chimney ..... 
soot from dining room .esesces 
poOt from KIGCHEn: biscaew.e-ae-s 
poObt: TrOM: StUGY sss sees ee 
soot. trom Kitchen «.icsscswee oes 


Leclerc 


Leclerc (5) obtained data on the sulfur and ash content of the re 
teken from the erstes of domestic heating units anc a kitchen stove tur= 
coals of known anolysis at various combustion rates. He assumed thst =. 
of the solid material from the combustion process contained the same rat 
of sulfur to asn as the grate refuse, calculated the percentase of the = 
fur of the coal in all solid material, and called the remainder the rer? 
age of the sulfur of the coal going out as gas in the flue gases. dis 


figures for the above values are given in tables 1 and 2. He noted ths 
slightly more sulfur was held in the ash at the lower combustion rates. 
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TABLE 1. - Sulfur in solid material and flue gases from domestic heating unit 
(Tests with coal of 7.5 percent volatile 


matter, 3.5 percent ash, 9.83 percent sulfur) 


Sulfur distribution, 
rning equipment! Combustion rate,} Analysis of grate refuse] expressed as percent of 


kg. per hr. 


To To 


Ash, 
solid flue gases 


vercent 


cazine-feed 
restic furnace 1.225 5 £8 4 
Do. 1.315 49.1 93.7 


TABLE 2. - Sulfur in solid material and flue gases from domestic 
heating unit and kitchen stove 
(Tests with coal of 13.25 percent volatile 
liatter, 2.22 percent ash, 0.98 percent sulfur) ° 


| Sulfur distribution, 
ning equipment) Combustion rate] Analysis of grate refusq@ expressed as percent of 


ke. per hr. sulfur of coal 
Ash, Sulfur, LO. To 
| percent percent Bees ee flue gases 
i-fired do- ie 
ic furnace 0.823 18.9 0.58 1085 &9.5 
Do. ~1.000 39.2 092 5.36 94.64 
Do. Pet 0 51.05 | 89 3.92 96.08 
‘Sen stove 1.050 65.90 SU 2.90 Q7.1 
Do. 2.500 64.85 |  —_.60 2.10 7 «9 


P, Nicholls, Bureau of Mines, Pittsburgh, Pa., reports the sulfur distribution 
coal burned on a S0-sauare-foot chain-grate storer at a rate of 13 pounds per 
re foot of grate surface ner hour. The sulfur found in the ash from a 6-hour 
amounted to 3.1 percent of the sulfur in the coal; that determined volumet- 
lly from the gases leaving the furnace was 93.5 percent, making a total of 
percent of the sulfur of the coal accounted for in the ash md flue gases. 


Ld? 
cD 


| 


Pearce (6) directed experiments with lime added to coal before firing under 
-ler and observed the effect on the sulfur content of tne ash and exit gases. 
was added to the coal as limewater (water saturated with lime), lime slurry, 
halk slurry and was fed onto the coal in the hopners at rates of about 40 to 
dlons of limewater per ton of coal, 20 and 40 pounds of lime as slurry per ton 
il, and 4O pounds of chalk per ton of coal. He concluded that addition of 

: compounds did not reduce the sulfur going to the escaping gases enough to 


‘tractical importmcece, but that different results might be obtained in a 
rized-fuel furnace. Some of the data presented are given in table 3. 
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He also has given the information shorm in table 4 on the amount of the coal ¢: 
fur accounted for in tne flue gases anc grate ash from a power station in Gree 
Britain and suggests that some cof the unaccounted for sulfur may have been iz 
the fly-ash, or in the gas other than as SO5 or S03 - 


Ardern and Wheeler 


Ardern and Wheeler (7), in renorting tne work of the London Power Co, on 
washers for removing sulfur from flue gases, have given the sulfur distritutix 
shown below: 


Coal. per hour: os.0%6 ». Pounds 
Sulfur in coal ........... percent 
Sulfur in coal per hour .... pounds 
Sulfur in flue gasesper rour. do 

sulfur in ask per hour .. do 


Johnstone 


Johnstone (8) analyzed for sulfur compounds in the flue gases from plans 
fired by chain-grate stokers and pulverized fuel. -Tne results of this work 
are shown in tables 5 to & He also nade analyses of fly-ash accumulations i: 
soot hoppers and corners of construction at stoker-fired and pulverized-ftei 
plants. The sulfur present in these aecunulations was as given in tacle 9. 


Victoir 


Victoir.(9) has presented figures for the sulfur distribution from a lor 
volatile coal with a sulfur content of 0.83 percent, burned in pulverized fcr 
under a 1238-hp. boiler, Under the conditions of the test 0.8 percent of % 
sulfur of the coal remained in the ash-pit refuse, 0.5 percent in the scot 
hoppers, and 98.6 percent left the boiler in the flue gases either in the fl 
ash or as gaseous compounds. The data indicated that the gaseous sulfur fee. 
account for approximately SS percent of the sulfur of the coal. 


Shermen 


Sherman (10) analyzed furnace-gas samples for sulfur content, These ¥é: 
taken a few inches from the side wall of the furnaces of rower boilers. £e 
not find any relation between the amount of SO, in the gases and the rate of 
firing. He also analyzed for the sulfur content of slags, nit ash, and fl 
from the same plants. The results of this work are summarized in table lt. 


Federal Central Heating Plant, Washington, D. C, 


Test data taken when burning Pennsylvania medium-volatile coal on 1a? 
underfeed stokers are presented in table 11. The nercentage of the sulfur < 
the coal that left the equipment as gas is shown by difference to be about 
98 percent. 
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TABLE 3%. — Sulfur in ashes and flue gfases 
(Experiments vith the addition of lime or cnalk to coal) 


Sulfur in dry Percent cf sulfur of coal Percent of sulfur of coal 
coal, percent found in ashes found in gas 
No lime or chalk added 
1.51 3 89 
ny | a 70 
3.45 | 1 78 
1.1/ 3 85 
1.05 | 3 B3 
0.89 2 92 
l./7 1 92 
1.01 3 190 
1.09 | C 190 
0.85 | 2 92 
20 le. lime acced per ton of coal 
el5 | 3 | gu 
153 | 3 99 
2,43 | 7 36 
Un lb. lime added per ton of coal : 
1.49 tL | 99 
1.12 4 | 169 
1530 Lt oT 
ud lb. chalk acded ner ton of coal 
1205 | 3 SS 
1,36 2 
Lene 2 
1.09 4 
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TABLE 4, - Sulfur accounted for in the flue gases 
and the ash remaining on the grate 
Experiment | Sulfur in coal, | Percent of sulfur of coal in 


No. nercent erate ash and flue gases 

Il a 0.81 72 

eS r/ 

c 052 { 
d 082 72 

e 74 O7 
f 74 Zg 
& a i. 93 
h 13 ge 
III a 091 51 
d 591: 65 
Cc 1.01 85 
d 1201 85 
e ds | 90 
IV a. 039 68 
b °39 (3 
c 095 67 
V a 1.26 63 
bd 1.26 60 
Cc Py et 103 
a ofl 97 
VI a 286 77 
d ~ 86 18 
C 093 18 
d 093 3) 
VII a 035 81 
¢ 90 al 
VIII a °f5 88 
b 715 93 
IX a Sl 73 
b SL 10 
c 19 10 
a 19 {2 

X a 52 87 
b 082 120 
XI a 1.10 108 
b 1.10 65 
XII a 91 92 
db 91 10 
Cc Ol 0) 
d Ol 10 
e 18 74 
£ 18 yy 
e 1 
XIII = 1 7 

Le) ° 
Cc fo fe 
d ; 66 
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TABLE 5. - Sulfur in flue gases from chain-srate stolker 
burning Illinois coal fron Christian CountyL/ 


(Coal composition: Carbon, 55.6 percent; sulfur, 4.45 nercent) 
80 5 dy volume, ISO by volume,| Percent of sul- 


fur of coal in 
flue gases 


Point of sampling percent percent 


lst pass of boiler .. 


ed pass of boiler ... 935 
Zconomizer outlet ... 91 
Induced-fan inlet ... 100 - C {9 
1/ Averaged from various ooiler ratings. 7 


TABLE 6. — Sulfur in flue gases frem chiuin-egreate stolker 


burning Onio coall 


(Coal cormosition: Carbon, 67.7 percent; sulfur, 3.13 percent) 


SO> by volume,| SO, by volume,| Percent of sul- 
7 fur of coal in 


Point of sampling percent percent flue gases 


Economizer inlet .... 0.108 0.0032 55 
Economizer outlet ... 0914 - 20025 U7 


ij Averaged from various boiler ratings. 


TABLE 7. — Sulfur in flue gasés from chain-grate stolker 
burning Illinois coal fron Williemson County+ 


(Coal composition: Carbon, 63:9 percent; sulfur, 2.1 percent) 


5 by volune, Dz by volume,] Percent of sul- 
fur of cool in 
Point of sampling percent percent flue gases 


n superheater loop . {s 
ed pass of boiler ... 99 
Economizer outlet ... of 


l/ Averaged from various boiler ratings. 
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TABLZ 8, - Sulfur in flue eases from oulverized-fuel doiler 
ourning IlJinois coal 


(Cosl composition: Carbon, 58.2 percent: sulfur, 4.57 percent) 


\ 
i So by volume, 33 vy volume, Percent of si- 
| fur of coal in 
Point of sampling | percent percent flue gases 
lst pass of boiler ..| 0.419 0.0035. 7 
Economizer outlet .., e414 00029 109 
Induced-fan inlet ... 0485 0G2° 109 
1/ Averaged from various boiler ratings. 
TASLS 9. - Sulfur in fly ash from scot honpers 
ans. corners of construction 
, Sulfur — Sule, 
Type of firing Tyne of coaliin coal | Source of samle Inreste: 
(as recta. 'nareent 
rercent | 
Chain-grate stokenr Illinois..... bet5 (Economizer outlet......-..0| 


saad Sai DO swiescweieudl ae Jd Oweewesel: “N85 
Samay DOwseecasde ONLOceatecweal: jee 
a evens: LOG sitshageseiecl acs Ow agereeasl: te bo 
Underfeed stoker.. Pennsylvania.| 3.53 
Chain-grate stoker Ohio.....e-eel 3.4 
ieiswes DOvencseneal PLLINOLS.620% Cok 


Tor tuces of economizer .... 
Seonomizer inlet.....e ee eeee 
Eecononizer outlet ee are 
BCONOMA Ze. cee csceerocccee’ 
i to wl Obie a aes, Soe oa 
sconomizer OU ELE e.giie een er 


Pee sDOwe aerate we OOtwsawees cele eds Meass0f O11 eros. eseectt 
Pulverized coal..dJ .. d0......-+| 4.67 Zconomizer Satine Gin amber. 
Sgr eiice: <2) Oareee late da ab eg 1 Owe Sens 4.67 Beonoaizer inletses eeceret| 
sesmive DOicaasescad Vest: Vaceky as 1.0/7 HCONOMLZ CP cies ve seers we 
(ives DOvsesnsevesdt NESt Vireinia 053 6920084454650 deere eee eee 
Chain-grate stoker, .. d0.......- r9) | Economizer outlet... -- +--+" 
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Cricaro AsSociation of Comierce 
reno ee TC A A 


Tables 12 and 13 contain data from investigations by the Chicago Asso- 
ciation of Commerce (11). This work included observations of the sulfur con- 
tent of solids and gases discherged from locomotive smokestacks, and of the 


ash and clinker passed through the grate. 


Nicholls and Reid 


Nicholls and Reid (12) (13) analyzed the conl and the resulting fly-ash, 
furnace ash, and tanned slag from many pulverized—fuel plants using dry—bot- 
tom and slag-tap furnaces. Tne sulfur content was found to be as shown in 


tables 14 and 15. 


Leclere 


Leclere (14) also analyzed the coal, pit ask, and fly-ash at a pulverized 


coal installetion, tesking simultaneous samples of tne fly-ash at various 
points in the path of the flue gases. His results are shown in table 16. 


Pier and Crowder 


Pier and Crowder (15) have pudlished the anelysis of flue dust from a 
pulverized-fuel-burning installation. The Sy content was 3.1 percent. 


Leboratory Bxereriments 


Foerster and Landzraf 


Foerster and Landgraf (15) tee vith CaSi0z, kaolin, and Caldz 
men burned in air with FeS, at 900°. ney eae that the amount of 
sulfur absorbed was least with kaolin Pe most witn CaCO,. They also did 
some laboratory work on the retention of sulfur by the ash in the burning of 


Coals and low-temperature cokes of high ash content and concluded that more 


sulfur was retained vnen the fuel was purned in 2a crucible than when burned 


ina thin layer at 900° in a current of air, 
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TABLE le. - Sulfur in flv ash and flue gases from a locomotive 


Test |Source of coal 
No. 


2715 
2716 
717 
2718 
27192/ |Macoupin Co. (IDL.) 
2720 
2721 
2722 
2723 
27 ou 
2796 
2797 
2798 |Marion Oo. (111) 
2799 

27002/ 
2790 

2791 

2792 

2193 

2794 


2795 


2732 
2733 
2734 
5136 
27372/ 
o7 lg 
2749 
2750 
2751 
e 
yeatl 
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Saline Co, (111.) 


Wrmle fF BPE nlm ew] nm 
e- ¢@ e@ es 
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Sangamon Co.(I1L) 
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Vermillion Co.(Ql 
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TABLE 12. - Sulfur in fly ash and flue gases from a locomotive ( Continued) 


: Sulfur in fly ash 
Test] Source of coal {Miles | Brick] Sulfur | Percent| Percent! Percent|Sulfur in 


“Yo. per | arch in of of of {flue gases, 
| hour in coal fuel fly sulfur ;percent of 
: fire-| fired, | fired ash of | sulfur 
box percent coal of coal 
ij Yes 2. ca 5/17 
| Yes 1. 5.6 | 23.68 
‘Bh |Greene Co. (Ind, Yes 5 4.6 21.58 
oh. Yes dis 6.4 138 
Yes As 2.4 -. 
3. 3.0 a 
2 2.0 HY. 30 
as 3.2 39.47 
a, 4.6 55.41 
2.51 Za | 28.62 
210 2.8 4427 
2.62 2.0 17.20 
2,46 3.7 9.23 
2.0 8.2 16.9 
3614 ot 7 41 
$650 2.4 $5.51 
2.58 2.9 36.00 
SUBS 2.03 Lu .7 37.10 
l/ Vermillion Co. (Indy 2.84 346 41.54 
, 1.73 my 64.44 
2.56 APS 6.31 
2.62 4.3 10.28 
2,36 re 23.46 
os i 5.20 
2. 205 ae 
° Lye, H+ 693 
_ [Vigo Co. (Ind.) 2,94 3.8 78.44 
! 34 Lo 92.63 


Ted by an inexperienced fireman. 
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TABLE 13. - Sulfur in ash and clinker from a locomotive grate 


TSalfur in ash|Welaht of ash Sulfur in ah mi 
and clinker,| and clinker clinker, per- 


source of coal percent in percent cent of 
| of coal sulfur of 
fired coal 


With orick -arch 


Marion Co. (I11.)..cc.. 


2.83 19.92 20.1 

Saline Co., (I11l.)...... 1.55 8.64 5.8 
Sangamon Co, (I11.).... 1.85 | 12.40 6.4 
Vermillion Co. (Il1l.).. 1.65 | 15.02 9.2 
Williamson Co. (I11.). 4g | 11.58 8.0 
Greene Co. (Ind.)..... : 73 3.1 
Sullivan Co. (Ind.). 35 10.9 
Vermillion Co. (Ind.).. 17 14.1 
Vigo Co. (Ind.)....... 2 6 
9 


Macoupin Co. (I11.).... 3.91 10.84 10.5 
Williamson Co. (I11.).. 52 12.29 9.1 
Sullivan Co. (Ind.).... 2.24 13.89 9.6 
Vermillion Co. (Ind.}.. 40 18, 14.4 

Average 2.49 13.94 10.9 
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TABLE 15. - Suifur content of furnace ash from dry-bottom plants 


Coal | Sulfur in furnace ash, 
expressed as percent Sz 


Semitituminous.,. 


TABLE 15. ~ Results of arslyses of dusts samoled in the 
circuit of the flue gnses fron pulverized coal 


| | 
of Nature of semple; | Total Ash, 


No. 
sample place of sampling sulfur, per- 
rercent cent 

L eeeeee eeerrece 3455 Cec 
2 Ash (ash pit}.......... 30 7 95.5 
3 Outlet of the furnace...... 47 59.4 
4 Reheater - lst hovper...... 055 59.8 
5 Reheater - 2d horper....e.e.e 7 59.0 
6 Econcemizer — lst hopper.... 49 64.3 
7 Economizer - 2d hopper..... tk 49.9 
S Inlet of dust remover ..... wt 78.1 
: Outlet of dust remover..... e1C 78. 

TOLE = 16% 
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Trifonov and Trifonov 


Trifonov and Trifonov (17) obtained data on tne benavior of the indi- 
vidual sulfur compounds in coal and coke during combustion by experiments 
in the laboratory with a bulgarian coal and coke whose ash content had been 
reduced by a flotation process and practically all sulfur except the organic 
removed by extraction with cold dilute HiO,. They mixed known amounts of 
inorganic sulfur compounds, ash constituents, and other compounds with this. 
purified coal or coke, burned 4 grams of the mixture at 900° C. in an 
electrically heated muffle, and analyzed the ash residue for sulfur content. 
Their conclusions, based on the data tnus obtained (presented in tabdles 17, 


18, 19, 20) were that: 


1. There is no noteworthy difference in the process of sul- 
fur distribution between coal and coke. 

eo. <All inorganic sulfur compounds in coal or coke are more 
or less unstable and lose some of their sulfur at a temperature 
not exceeding 900° C., the loss with the various comounds rang- 
ing from the entire smount with FeS5 to a small part with Caso). 

3. There is no noteworthy effect of ash on the behavior of 
any inorganic sulfur compound except feS,. CaCO,, however, has 
strong sulfur binding power, and holds in the ash residue a part 
of the sulfur evolved from the unstable commounds. 

4, Sulfur from organic compounds or FeS, is partly caught 
in the ash by an ash composed of basic silicates and Ca00,, 
mostly due to the Ca00, and almost exclusively due to Card at 
higher temperatures. 

5. In general, for a given quantity of organic or pyritic 
sulfur in the fuel, the greater tne basicity or the carbonate 
content of the ash, the more sulfur is held in the ash. The 
higher the ratio of "sulfur binder" to sulfur, the greater is 
the proportion of the organic or pyritic sulfur held in the ash, 
and with favorable values of this ratio, nearly all of the sul- 
fur from organic compounds and FeS. remains in the ash residue. 

6. Inert ash constituents, stich as alumina, aluminum 
sllicate, etc., have no effect on the sulfur distribution at 
tenperatures up to 900° C. 

7. Magnesium compounds, (carbonate, silicate) combine with 
evolving SO, but release most of it again between 800 and 900° C., 
and at 1,000° C., in the absence of calcium, a MgO or Mg510y 
ash retains almost no sulfur. 
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LE 17. - Coal with 1.1 percent organic sulfur, inorgzie 


sulfur - tr: - trace, 10 prrts of compound 
mixed with 100 parts of purified fuel 


Acded sulfur ria 


Comnound mixed |P-rts of aided! Parts of sulfur left 


with rurified ‘sulfur in 100 | in ash residue from | did not reti:i: 
No. fuel lvarts of mix- | eoeee at rae ~ ash resi iu, ie 
ture 900° ¢C, cent of sited sl. 
| fur 
1 | CaSO, - 28,0 1.64 1.46 10.97 
2 | MgSy Cel 205 Q7 14 
3 | Cas 3.01 2.62 27 2 
4 | Mes 3.23 51 aha 
5 | FeSo U5 02 4 A 
4 Recombined su 
in vercert of “fe 
ganic sulfur. 
6 CaSi0. | - 14 14 
7 | MgSio - 02 2 
g CapSidy, - eel 2k 
9 Me Sid), ~ ner 2 
10 Ca 3 = 004 83 
11 | digcos 2 S07 1 
12 | Dolomite - Pz g {4 
13 | Cad - Ou gl 
14 7 Mzo _ 259 9 
15 Sid = Trace 0 
16] Al ‘ do 0 
17 | KaSlin : do 0 


18 | Mixture of 50 per- 
cent CaCOz and 5 
percent CaSi0 - 48 48 

19 | Mixture of 50 per- 
cent MeCO, and 5 | 
percent MgSi0. a 206 


CIN 
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sulfur —- trace, 10 parts of comnound 
mixed tith 160 perts of purified. fuel 


TABLE 18. -— Coke with 0.9 
’ Compound mixed [Parts of added | 


Jo 


a ee ees 


with purified | 
fuel | 
| 


50 percent CaCo 


and 50 percent 3 
CaSio 
Mix tute of 50 per- 


cent MeCO., and 
50 percent MzSi0 


culfur in loo | 


parts of mix- 


ture 
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inorganic 


wnich did not 
remain in ash 


residue 
of added 


fur 


Acded sulfur 


percent 
sul- 


97 62 
27 42 


11.59 
| 84.83 


——a 


99.657 
Recombined sulfur, 


jin percent of or- 
ganic sulfur. 
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TABLE 19. - Coal with 1.1 percent organic sulfur, inorgaic 
sulfur - trace, 15 parts of compounds © 


mixeo. with 100 parts purified fuel 


| Compounds mixed witno [Parts of Parts of sul-| Calculated valte! 


| purified fuel a.decd sul- fur left in | parts of sulfu i 
| fur in 100 ash residue | ash residue per li) 
No. | oarts of from combus— | parts original mx 
| mixture tion of 100 | based on a sumil 
| parts mixture} of the effects?! 
| at 900° C. open ee 
tadle 1/ 
1 CaSoy, 2HA0 (5 varts), | 
, Casic, (46 Harts) caves 07% OsTT Q,22 
2 ‘Caso: AAO, CanSi0y . fd 035 8 
5 1 Onsy USSG es dnccans jars als 1.36 1.38 
1 Cas, CanSiOveiesecdes 1 Bel 1.2 1.45 
‘5 |MgSoy,, “SaSic sewers. t LO 018 5 
6 |KgSou, CanSidy.. ated ++ | 1.00 26 2 
T [MS,. CaSides.caseesas | 1.54 ~ 38 il 
8 Mes, — becovevssee | LeF 06 “ 
9 |FeS,, CaSiOzs...seeeee | 2.23 025 1 
10 rose, ee ary. 031 ral 
11 FeSs, MgSi0z.....+. eee | 2623 | 04 0) 
12 |FeSo, MgoSiOy...eeseee | 202 04 03 
13 |CaSOy, 2H.0, 
este ee ee 74 le 
14 | Mes, teSio OTT ORE Oe es PB | Z| 
15 |tigS0), Mg Sidyeteceoe 1.00 208 00) 
16 |caS, ‘Me,St0,./........ | 1.73 £533 1,28 
17 | Casoy, 0: Si0Qe ees 76 070 old 
TS Ces. Stlics seiecas as pot Bers 1.27 1. 
19 | Caso, , 0800;-. met ate 1.58 1.5) 
20 eso, Cal0z.ceeseee ++ | 2,00 1.36 
21 | CaSO),, 2H.0, mixture 
of percent. CaCO 16 
and 50 percent CaSi0,. PY pa 1. 
22 |CaS, nixture of SO per- 
cent CaCOz and SO per- 112 
Sens. Cable cuscavesies } Lald {0 : 
23 ie SO), ‘ ndstuse — ie 
raped Cad FO 
3, (percent Cast... Laeeek | 2900 ~60 = 
MeS, mixture of 50 per-| 
cent CaCOz and 50 per- 72 
cent CaSiO, cease ‘eae t Lao {0 
See footnote on page el, 
7046 2 
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TASLE 19. - Coal with 1.1 percent organic sulfur, inorganic sul- 


fur — trace, 1 arts of compounds mixed 

with 100 perts purified fuel (Continued) 

rarts of sul-j Calculated velue for 
aided sul- ; fur left in | parts of sulfur in the 


| 
| fur in 100 | ash residue | ash residue per 100 


Compounds mixed with | 
| 
| 
(Oe , {| parts of 
{ 
| 
| 
| 
| 


purified fuel 


from combus— | parts of original mixture 
mixture tion of 100 | based on a summation 
parts mixture] of the effects of both 
at 900° C. compounds as given in 
table 172/ 
5 FeSo, mixture of 50 | 
percent CaCOz and 50 | 
percent CaSids. : ve eeee C225 93 © 50 
6 | CaS), oH.0, ee, | 
of percent MzCO | 
and 50 percent } Mg S10 0 | 18 76 15 
| | MgS, mixture of 50 scl 
cent MeCo, and 3 _— | 
cent ugsid, Siieeerticls fa 1.54 0 - 50 


Coke with 0.95 percent organic sulfur, 
inorganic sulfur — trace 


> | CaS0),, 2H.0, Ca,Si0),.. 89 
} | Cas Cans apeaae 1.45 
! CaSO, cH.0 , MeSi0,, ade ef2 
Yes, *tesib,. See uenee e 02] 
FeS.,, Caco> beh e ust aisuete off 


LE 2. - Volatilization at high temperature of the ash sulfur combined with 
haenesium (coke with O. ercent organic sulfur, inorganic sulphur - 
r : : | 


Parts of sulfur left 
in ash residue fron 
combustion of 100 

parts of mixture at 


Parts of sulfur left 
in ash residue from 
combustion of 100 

parts of mixture 
at 820° C, 


Compound mixed 
with purified fuel 


1,000° C, 


i 0.01 = 
2 01 
: Ol 
01 
; 2/4733 


l/ For coke, according to table 1B. 

‘o/ With 1.64 percent added sulfur, the loss at 1,000° C. amounts to 
about 19 percent in comparison with about 11 percent at 900° C. 
Difference not particularly great. 

06 - el - 
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Donath 


Donath (18) experimented with two coals and a coke mixed with lic, 
. burning the mixtures until no combustible matter was visible, and a:l::. 
ing the residue for sulfur content. His results were as tadulatet: 


Type of fuel Lime addedJ Sulfur remaining in 
percent the residue, ex- 

pressed in percent 
of sulfur of fuel 


Coal with 1.24% percent sulfur None 17 
DO raxavearate arogieies Ctieeene 1 68 
DOeovrencas eceee eevee eC 69 

Coal with 9.01 percent sulfur one { 
ora weet eee are ere 1 13 
D Oeeiw ed sine Ge. cee eae 3 19 
Ooi taie cauesncts 6 70 
TDG Gare, Giereha eis ens eit Grae eae 10 29 

Coke with 1.3 percent sulfur. None | 11 
DO swags he asa wees 1 25 
Ol aie ere Sisteuaarata eee 42 
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